In this research paper, some of the promising recent technologies are summarized. It is proposed that hybridization of some of these technologies leads to innovative products. The main theme of this research paper is to arrive at automata realizing the convergence of communication, control and computation functions.
Introduction :
In the research field of electrical engineering, control, communication and computation theories had independent origin. Researchers developed a comprehensive body of literature related to these three areas. Also, in parallel, the research area of neural networks was progressed by researchers. They suspected that artificial neural network models are intimately related to computing and communication units/devices. Bruck et. al, in their seminal paper, formalized the relationship between neural networks and error correcting codes [BrB] . In solving an open research problem of optimal control, the author related optimal control vectors to the neural networks. Thus, in one dimensional systems, unified theory of control, communication and computation was discovered and formalized by the author. Later he generalized the unified theory to multi-dimensions [ Rama ] . Thus, in summary, this research work pointed towards convergence of control, communication and computational automata.
Technological developments such as Wireless Sensor Networks (WSNs) materialized the realization of communication and computation units. It was also felt that software realization ( atleast partial ) of transmitter and receiver will have several advantages. Furthermore technologists materialized the idea of fabricating multiple microprocessors on the same die. After gaining familiarity with some existing technologies, the author conceived ideas related to advancing the current state of the art.
This research paper is organized as follows. In section 2, some of the recent technological developments are summarized. In section 3, some ideas related to hybridization of technologies are explored. In section 4, the idea of convergence of control, communication and computation units is briefly discussed. Some innovative ideas which can be materialized are discussed in Section 5. The research paper concludes in Section 6.
Technological Developments:
In the last few decades, several innovative technologies are proposed for various applications. We briefly describe some of them that are important for the discussion in this research paper.
Wireless Sensor Networks:
Recent advances in VLSI, MEMS etc. led the development of sensors for wirelessly monitoring phenomena. Thus, collections of such sensors collaborate with one another leading to a Wireless Sensor Network (WSN). WSN technology is rated as one among the ten technologies that will change the world. It is clear that a wireless sensor consists of sensor / transducer, microprocessor, memory, transceiver, battery etc. Thus, each sensor unit is capable of computing and communication ( wireless ) abilities.
Multicore Architectures:
The successful utilization of uniprocessor based computers led to the birth of parallel computing. Researach efforts led to the realization of Single Instruction, Multiple Data (SIMD), Multiple Instruction, Multiple Data (MIMD) etc type parallel computers for various applications. These computers required parallel programming languages. The successful efforts in parallel computing led to the idea of fabricating multiple microprocessors on the same die. This vision became a reality leading to dual core ( 2 microprocessors ), quad core microprocessor chips, This effort predicted the realization of large number of cores ( microprocessors ) on the same die. Thus, it is projected that multi-core computer technology will revolutionize the field of information processing machine design.
Software Defined Radio :
The rapid growth in the ways by which people need to communicate ( data communications, voice communications, video communications, broadcast messaging etc ) led to the need for modifying radio devices easily and costeffectively. Software defined radio (SDR) technology brings the flexibility, cost efficiency and power to drive communications forward, with widereaching benefits realized by service providers and product developers through to end users. Software Defined Radio is defined as: "Radio in whichsome or all of the physical layer functions are software defined". Traditional hardware based radio devices limit cross-functionality and can only be modified through physical intervention. This results in higher production costs and minimal flexibility in supporting multiple waveform standards. By contrast, software defined radio technology provides an efficient and comparatively inexpensive solution to this problem, allowing multimode, multi-band and/or multifunctional wireless devices that can be enhanced using software upgrades.
Given the above innovative technologies, a natural suggestion is to fuse the ideas realizing hybrid technologies. We discuss various possible technologies related to those discussed in this section.
Hybridization of Technologies :
A. Multi-core Architecture based Wireless Sensor Networks: ( Fusion of Multicore and WSN technologies ) Typically most of the existing wireless sensors have only one microprocessor on the die. A collection of such single processor based sensors are assembled on a board. A natural idea that occurred to the author is to fabricate multiple processors on a single die. Typically each processor is assigned to one sensing task. Thus, if there are 4 processors, 4 possible quantities can be sensed, processed and communicated. In the existing wireless sensor network technology, the radio part ( transmitter and receiver ) of wireless sensor is realized in hardware. It is felt that such an architecture is not flexible enough for various applications ( of the WSN ). Thus, the author conceived the idea of realizing the transceiver in software ( atleast partially ). This idea leads to SDR based WSN. 
Convergence of Control, Communication and Computing Devices:
It is clear that low level animals ( such as tigers, lions etc ) as well as higher level animals ( such as homosapiens ) are capable of control, communication and computation functions. Norbert Wiener coined the word "Cybernetics" for the branch of science, engineering dedicated to understand control, communication and computation functions in animals. The author provided a formal approach to cybernetics leading to the unified theory. In this theory, it is formally proved that "optimal" ( in a well defined sense ) codewords, "optimal" switching functions and "optimal" control tensors are synthesized as the stable states of neural / generalized neural networks ( in one as well as multi-dimensional systems ). Thus the unified theory ( formally proved by the author ) points toward automata capable of the three functions : Control, Communication and Computation [Rama].
Innovative Ideas:
The above discussion naturally suggests the following innovative ideas with commercial implications: 
Conclusions:
This research paper proposed various possible hybridizations of the following technologies : WSN, SDR, Multicore Architectures. Also, several innovative ideas that have commercial implication are proposed.
